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Abstract 
A great deal of literature has pointed to the importance of understanding the construction project risk. Risks inherent 
in every construction project that can affect of project success. Risk is present in all situations that can be identified 
such as natural risks, design risks, resources risks, financial risks, legal and regulatory risks, and construction risks. 
The objectives of this paper are to identify the factors that causes of risks, to identify the factors of project success, 
and to represent the model of risk factors that affecting the project success. The data collected from the 
questionnaire survey carried out to 180 valid responses were analyzed with the assistance of structural equation 
modeling (SEM) to predict the project success. The results of the structural equation modeling suggest that the 
relationship between risk factors and project success in Surabaya projects can be explained by standardized 
coefficient of 0.442 for natural risks; -0,499 for design risks; 0,257 for resources risks; 0.651 for financial risks; 
0.166 for legal and regulation risks; and -0.197 for construction risks. Project success is significantly related to cost 
(standardized coefficient of 0.878), quality (standardized coefficient of 0.873), time (standardized coefficient of 
0.804), customer satisfaction (standardized coefficient of 0.884), and profit (standardized coefficient of 0.850). In 
order to achieve project success, suggestions are made for preparing financial risks related to inflation rate.  
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Investigating risk is a crucial element of project risk management to achieve project success. Risk is a measure of 
the probability and consequence of not achieving a defined project goal [1] that can be managed, minimized, shared, 
transferred or accepted, and it cannot be ignored [2]. Risk management is an important thing of the decison making 
process in construction that can affect project success. In a construction project, risk can not be eliminated, but it can 
be minimized or transferred from one party to another [3]. Risk and uncertainty are present in all aspects of 
construction work irrespective of the size, complexity, location, resources, or speed of construction of the project [4]. 
Uncertainty exists where there is no information about future information, conditions or values. Uncertainty 
commonly gives rise to risk because of ignorance of the identify of variables that explicitly define a system, or a lack 
of knowledge of the variables which describe a system [5]. Some important questions that will be addressed in this 
paper are as follows: how to identify the factors that causes of risks, how to identify the factors of project success, 
and what is the relationship that can be performed by making the model of risk factors that affecting the project 
success. The construction industry is undertaken at all organizational levels, dynamic, risky, chalenging, and 
rewarding fields. Such organizational and technological complexity generates enormous risks [6]. Unfortunately, the 
construction industry has a poor reputation in risk analysis when compared with other industries such as finance or 
insurance [7]. In fact, risk in many cases is subjectively dealt with through adding an approximate contingency sum 
[8]. In addition, many projects suffer from poor identification and inadequate risk analysis [9]. Each project has 
many associated risks and these risks vary between projects, depending upon technology, financial, legal, 
construction site, the size of project, the stage in the project life cycle etc. However, the key sources of project risks 
are essentially the same, and the variations in investigating risks are considerable. Nonetheless, risk management 
implementation should be emphazied and improved. Thus, to make the benefit of risk management to the 
participants of construction projects, model for investigating risk factors affecting project success should be 
investigated. The main objectives of this paper are to identify the factors that causes of risks, and to identify the 
factors of project success. In addition, this paper also represents the model for investigating risk factors that affecting 
the project success. As a result, the findings of this study provide practitioners, especially the contractors, with a 
clear understanding of the risk factors affecting the project success.  
2. Literature review  
Risk is an uncertain event or condition that, if it occurs, has an effect on at least one project objective such as 
schedule, cost, quality, customer satisfaction, and financial. A risk may have one or more causes and, if it occurs, it 
may have one or more impacts. A cause may be a requirement, assumption, constraint, condition that creates the 
possibility of negative or positive outcomes [10]. Risk assessment is inherently related to risk modelling. The 
probability and impact risk model are prevailing and risk is assessed by the probability and occurance of the risk. 
However, the probability and impact of risk model were subject to critism from researchers that need to improve it. 
Moreover, many researchers have investigated different theoretical framework and tools for adding risk assessment. 
Risk analysis is not new and it has been discussed over the last five decades. It reflects different aspects of 
complexity like the interdependencies between risks and the interaction between them and surrounding the project 
environment [11]. The sources of risks related to project-specific and non-project-specific risks, as booth of these 
types of risk need to be considered when identifying the risks in a project. Risks fall into three categories: known 
risks, known unknown risks, and unknown unknown risks. Typical construction risks can be explained such as: 
physical risks, construction risks, design risks, and technological risks [9]. Furthermore, as applied to construction, 
risk categories detailed by the American Society of Civil Engineers at the Specialty Conference on Construction 
Risks and Liability Sharing in Scottsdale, Arizona, in January 1979 as follows: construction related risks, physical 
risks, contractual and legal risks, performance risks, economic risks, and political and public risks [12]. Based on the 
Kangari’s survey results [3], construction risks can be placed into the two categories, the first is the most important 
risks (safety, quality of work, defective design, labor and equipment productivity, contractor competence), and the 
second is the least important risks (changes in government regulations, acts of God, defensive engineering, permits 
and ordinances/inflation). The risk avoidance strategy helps to secure the project objectives, which for many 
organizations is a giant step ahead. However, the major leaps in reducing project cost and time are results of 
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innovative thinking with a focus on managing risks. Following the information above, this paper categories risks into 
six parts such as follows: natural risks, design risks, resource risks, financial risks, legal and regulation risks, and 
construction risks. On the other hand, the project success can be identified by cost performance, time performance, 
quality performance, customer satisfaction, and profit [13]. 
2.1. Categories of risks  
The presence of risks may result in failure to keep within the cost estimate, to meet the required completion date, 
or to achieve the required quality standards. A risk event implies that there is a range of outcomes of the event, and 
each outcome has a probability of occurance [5]. Numerous attempts have been tried in the past to develop risk 
classification models for an effective and systematic evaluation of risks. Uher [4] developed a risk classification 
model for the purpose of identifying and quantifying subcontractors’ perception of important risks affecting bid 
price. Categories of risks from this model can be placed into three major components; risks not assessed, activity 
risks, and global risks. Activity risks related to quantity risks, time risks, quality risks, and unit cost risks. Global 
risks are assumed to act uniformly on all activities in a project such as: contractual risks, safety and industrial risks, 
risks associated with competence of other parties, internal risks, risk associated with project type, location and 
nature, external non-economic risks, external economic risks, risk associated with tender process. In line with Uher 
[4], Smith [9] identified and classified risks into two categories: global risks, and elemental risks. The four major 
global risks are: political, legal, commercial and environmental risks. Also, the four major risks associated with 
elemental risks or specific conditions found in concession projects are construction risks, finance risks, operation and 
maintenance risks, and revenue generation risks. Next, a project is plagued with various risks due to the complex and 
dynamic nature [14], and the innate characteristics such as resource constraints, tight project schedule, competition 
and low profit margin [15]. In addition, risk clasification can be composed of six categories as follows: acts of God, 
financial and economic, political and environmental, design, and construction-related [16]. Furthermore, Hwang et 
al. [17] suggested that risk management implementation would help the project team to better prepare for the 
potential risks and encountered diverse and complex risks in their life cycle. Last of all, Fisk [12] recognized that 
risks can be identified in several points, such as subsurface condition of soils, weather. acts of God, quantity 
variations, capability and expertise of the parties, defective design, subcontractor failure, defective work of 
construction, accident exposures, managerial competence, financial failure, inflation, economic disasters, funding, 
labour, materials and equipment, acceleration or suspension of the work, political and societal , environmental, 
regulations, public disorder and war, and union strife. In general, natural risks can be identified such as earthquake, 
weather, fire, ecological [3, 12, 16]. Design risks are concerned with the following: changes in technology, 
inadequate specifications, different site conditions, and changes in design during construction [9, 16, 18]. Resource 
risks may be grouped as follows: defective materials, availability of equipment , availability of labor , and delayed 
site access [3, 19]. Typcal financial risks include: cash flow availability, exchange rate fluctuation, inflation, 
estimate of quantity of resources [3, 4, 9, 12, 19]. Some of legal and regulation risks are as follows: the rules of 
construction, requirement of permits and their approval, delayed dispute resolution, contract selection and 
administration, changes in law and regulations [3, 4, 9, 12, 16, 19]. Finally, construction risks associated with: 
inadequate of quality, low productivity, safety and health issues, labor disputes and strikes, change-order 
negotiations [3, 4, 9, 12, 16, 19]. 
2.2. Project success  
Most of the reason literature summarises the findings of previous studies and tries to understand the real factors of 
project success. Traditionally, the basic criteria of project success are measured by cost, time, and quality that 
namely iron triangle [20]. The changes of project success have ultimately resulted into higher users’ requirement, 
customers’ requirements, environment, safety, quality, and construction contracting risk. Shenhar et al. [21] 
proposed the four dimension of project success as follows: project efficiency, impact on customer, business success, 
and preparing for the future. In addition, Lim and Mohamed [22] argued that project success should be viewed from 
the micro point such as time, cost, quality, performance, safety; and the macro point such as time, satisfaction, 
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utility, operation. Also, Ling et al. [23] revealed that factors may affect project performance with the followings: 
scope, time, cost, quality, risk management, human resource management, communication management, 
procurement management, and integration management. They proposed the conceptual framework for the project 
success by identifing schedule performance (project related factors), budget performance (project procedures), 
profitability (human related factors), quality, owner satisfaction and public satisfaction (external environment). 
Another previous research, including perceived impact of risk management on project performance. Hwang et al. 
[17] identified project success into 4 aspects such as overall performance, quality performance, cost performance, 
and schedule performance. Similarly, Zou et al. [6] addressed the issue of risk management that risks were identified 
and prioritised according to their significance which is the impact on project objectives such as time, cost, quality, 
safety and environmental sustainability. In addition, the consequences of risks can includes economic gain/loss, 
personal injury, physical damage, time and cost savings/overrun [16]. Finally, based on the previous studies, the 
project performance can be identified by the indicator variables such as cost, quality, time, customer satisfaction, and 
profit [6, 16, 17, 20, 21, 22, 23]. Integrating these arguments, the following hypotheses were postulated and tested: 
H1 = Natural risks has a positive effect on project success; H2 = Design risks has a positive effect on project 
success; H3 = Resource risks has a positive effect on project success; H4 = Financial risks has a positive effect on 
project success; H5 = Legal and regulation risks has a positive effect on project success; and H6 = Construction risks 
has a positive effect on project success.  
3. Research method 
The literature review conducted aided in having a better understanding and collecting information of investigating 
risk factors affecting project success. The survey method was adopted to test the hypotheses proposed in this study. 
A questionnaire survey was designed for respondents to investigate the risk factors affecting project success in 
Surabaya [24].The survey questionnaire consisted of three sections. The first is prior the main body, including the 
introduction letter provided the objectives of this study. The second section captured the basic profile of respondents 
including their education, experiences, company, and characteristic of the building. The third section was designed 
to identify the risk factors that influencing project success that may be grouped in natural risks, design risks, 
resource risks, financial risks, legal and regulation risks, and construction risks; and to inform the indicators of 
project success. This section consisted of questions that solicited the perceived agreement of the risk factors that 
influencing project success and the indicators of project success in a five-point Likert scale (1=strongly disagree, 
2=disagree, 3=neutral, 4=agree, and 5= strongly agree). A total of 180 survey questionnaires were set out to 
contractors. Data were analyzed by using an SEM (Structural Equation Modeling) software package. The SEM is a 
statistical technique that combines a measurement model (confirmatory factor analysis) and a structural model in a 
single statistical test. These equations depict all of the relationships among construct involved in the analysis. In the 
SEM process, the measurement model must be validated due to capture the structure relationship between latent 
variables. Scale reliability is the internal consistency of a latent variable and is measured most commonly with a 
coefficient called Cronbach ߙ. A higher Cronbach’s ߙ coefficient indicates higher reliability of the scale used to 
measure the latent variable and the minimum value is 0.70 [25]. Among the 180 respondents, 139 are have field 
experience less than 5 years, 34 are have field experience between 5 years and 10 years, and 27 are have field 
experience more than 10 years. Based on the respondents’ project type, 52 are housing projects, 50 are office 
buildings, 46 are apartment buildings, and 32 are mall projects.  
4. Results and discussions  
The research was designed to be used with the covariance-based structural equation model. The construct 
reliability (CR) values were 0.850 for natural risks, 0.880 for design risks, 0.890 for resource risks, 0.920 for 
financial risks, 0.880 for legal and regulation risks, 0.860 for construction risks, and 0.900 for project success, all 
well beyond the treshold of 0.70. Structural Equation Modeling examines a series of dependence relationships 
simultaneously. The structural equation model has two components, a measurement model and a structural model. 
When a CFA model fits and displays construct validity, the measurement theory is supported. A feasible model 
should be selected based on the recommended Goodness of Fit (GOF) that measure indicating how well a specified 
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model reproduces the covariance matrix among the indicator variables. Hair et al. [26] recommended that level of 
GOF measure Chi square/degree of freedom CMIN/DF between 2.00 and 5.00, P value less than 0.05, Comparative 
Fit Index CFI is 0 (no fit) and 1 (perfect fit), Tucker-Lewis Index TLI is 0 (no fit) and 1 (perfect fit), and Goodness 
of Fit Index GFI is 0 (no fit) and 1 (perfect fit). The low Chi square value indicated that no differences between 
matrices to support the model as representative of the data. The CFI is an incremental fit index that is an improved 
version of the normed fit. The TLI predates the CFI and is conceptually similar in that it also involves a 
mathematical comparison of a specified theroretical measurement model and a baseline null model. The GFI is early 
attempt to produce a statistic that is less sensitive to sample size. The first result of CFA natural risks shows that 
goodness of fit measurement supported the proposed measurement model. The chi square value of 1.574 or small 
value, the P value of 0.000 or less than 0.05, the TLI value of 1.007 (cut off value ≥0.900), the CFI value of 1.000 
(cut off value ≥0.900), the GFI value of 0.996 (fit). The second result of CFA design risks shows that goodness of fit 
measurement supported the proposed measurement model. The chi square value of 6.690, the P value of 0.000 or 
less than 0.05, the TLI value of 0.916 (cut off value ≥0.900), the CFI value of 0.972 (cut off value ≥0.900), the GFI 
value of 0.982 (fit). The third result of CFA resource risks shows that goodness of fit measurement supported the 
proposed measurement model. The chi square value of 10.317, the P value of 0.000 or less than 0.05, the TLI value 
of 0.950 (cut off value ≥0.900), the CFI value of 0.983 (cut off value ≥0.900), the GFI value of 0.972 (fit). The 
fourth result of CFA financial risks shows that goodness of fit measurement supported the proposed measurement 
model. The chi square value of 3.403, the P value of 0.000 or less than 0.05, the TLI value of 0.968 (cut off value 
≥0.900), the CFI value of 0.989 (cut off value ≥0.900), the GFI value of 0.991 (fit). Then, the fifth result of CFA 
legal and regulation risks shows that goodness of fit measurement supported the proposed measurement model. The 
chi square value of 12.223, the P value of 0.000 or less than 0.05, the TLI value of 0.949 (cut off value ≥0.900), the 
CFI value of 0.974 (cut off value ≥0.900), the GFI value of 0.971 (fit). Also, the result of CFA construction risks 
shows that goodness of fit measurement supported the proposed measurement model. The chi square value of 
11.602, the P value of 0.000 or less than 0.05, the TLI value of 0.923 (cut off value ≥0.900), the CFI value of 0.961 
(cut off value ≥0.900), the GFI value of 0.974 (fit). Finally, the result of CFA project success shows that goodness of 
fit measurement supported the proposed measurement model. The chi square value of 26.581, the P value of 0.000 or 
less than 0.05, the TLI value of 0.919 (cut off value ≥0.900), the CFI value of 0.960 (cut off value ≥0.900), the GFI 
value of 0.943 (fit). These values indicate that overall of the model is fit.  
Figure 1 depicts the final structural model of investigating risk factors affecting project success in Surabaya. The 
final SEM results suggested that all latent variables have significant correlation with the project success. All path 
coefficients are statistically significant at ߙ= 0.05 and display rather uniformly high values indicating that the latent 
variables are represented quite well by their constituent variables. The chi-square/df with value of 3.133 (between 
2.00 and 5.00) indicating a good model. The TLI, CFI, and GFI with the values of 0.655, 0.681, and 0.701 
respectively, were all above the recommended acceptable level. Among the six main factors, the two factors namely 
design risks and construction risks were found to have negative relationship with project success (with standardized 
coefficient of -0.499 and -0.197). Meanwhile, the four factors such as natural risks, resource risks, financial risks, 
legal and regulation risks, and construction risks (with standardized coefficient of 0.442, 0.257, 0.651, 0.166) were 
found to have positive relationship with project success. Thus, the positive relationship suggests that H1, H3, H4, 
H5, are supported. However, the findings of this research further prove that project success fully influenced by the 
risks management including natural risks, resource risks, financial risks, and legal and regulation risks.  
Financial risks have a significant impact on project success with standardized coefficient of 0.651 that can be 
performed by the inflation rate (standardized coefficient of 0.665). This is in line with the finding of Smith [9] that 
by applying the inflation rate to each of the project cost, all of the cash flows were increased by the rate of inflation . 
Andi[27] suggested to use appropriate allocation of contingency in project cost estimation to accomodate the 
financial risk. On the other hand, the result findings imply that design risks and construction risks may have negative 
relationship with project success and suggests to reject H2 and H6. The different site condition was an important 
factor of design risks with standardized coefficient of 0.752. This finding is not in agreement with the previous 
studies, which indicated that different site condition may frequently the cause of change orders and should determine 
to reduce the risk in construction project [12, 3]. Contractor believe that owners should utilize a differing site 
condition contract clause, it means that this factor transfers the risk of differing site conditions from the contractor to 
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owner [3]. Change-order negotiations with standardized coefficient of 0.682 may have a significant relationship with 
construction risks. This finding is not in line with the previous studies that the owner to be responsible for that risks 
and attitudes are not expected to change [3]. Finally, in this study, cost, quality, time, customer satisfaction, and 
profit were used as general indicators of project success. Based on this research, customer satisfaction with 
standardized coefficient of 0.884 has an important issue related to project success. This finding revealed that 
increased customer satisfaction has relatively a greater influence in project success. This is consistent with Ling et 
al. [23] which found that owner satisfaction can be identified as an indicator of project success where has 
relationship with quality performance and claims or disputes.  
 
Figure 1. The final structural equation model of investigating risk factors affecting project success. 
5. Conclusion 
This study investigated the risk factors affecting the project success in Surabaya. A total of 180 survey 
questionnaires were set out to contractors. Data were analyzed by using an SEM (Structural Equation Modeling) 
software package. The statistical analysis revealed the six risk factors affecting project success that may be grouped 
in natural risks, design risks, resource risks, financial risks, legal and regulation risks, and construction risks. The 
results of the structural equation model suggest that the relationship between risk factors and project success in 
Surabaya projects can be explained by loading factor of 0.442 for natural risks; -0,499 for design risks; 0,257 for 
resources risks; 0.651 for financial risks; 0.166 for legal and regulation risks; and -0.197 for construction-related 
risks. Thus, the positive relationship suggests that H1, H3, H4, H5, are supported. On the other hand, the negative 
relationship suggests to reject H2 and H6. Financial risks has a significant impact on project success with 
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standardized coefficient of 0.651 that can be performed by the inflation rate (with standardized coefficient of 0.665). 
The different site condition was an important factor of design risks with standardized coefficient of 0.752. Project 
success is significantly related to cost (loading factor of 0.878), quality (loading factor of 0.873), time (loading factor 
of 0.804), customer satisfaction (loading factor of 0.884), and profit (loading factor of 0.850). In order to achieve 
project success, suggestions are made for preparing financial risks related inflation. 
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